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(54) SEMICONDUCTOR INTEGRATED CIRCUrT 

(5 7 Abstract: 

PROBLEM TO BE SOLVED: To enable both 
high-speed operation and low-power 
consumption by changing the potential of the 
potential controlling terminal of a substrate in 
the pulse state into a direction, in which the 
threshold voltage becomes low corresponding to 
the rising and falling timings of an input signal 
into the gate of a MOS transistor. 
SOLUTION: A bias control circuit 103 decreases 
a back-node potential BP of a P-channel MOS 
transistor 101 during the period, from the time 
when an input signal IN starts to change into 
Low to the time when an output signal OUT is 
changed into High. Furthermore, a bias control 
circuit 104 increases a back-node potential BN 
of an N-channel MOS transistor 102 during the 

period, from the time when the input signal IN starts to change to High to the time 
when the output signal OUT is changed to Low. Thus, the drive capability of the 
MOS transistor is improved, and the circuit operation becomes quick. Therefore, 
the period for increasing the drive capability is suppressed to a minimum, and the 




increase in power consumption can be suppressed to a minimum. 
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(rMMtf'i^ <h>ti&. Zeis , Nf-v y^ynvi ost-^yy' 
x^hPf+y^MOSb7yy^^h7y^^ 
^■ixm l CMOSfiiy- b 

6. y-hm-^CTL^"'High"-C'S>-l.^*^V'> 

A*fi#i K<r>m$94 S.yT'lzfctXsvvz.tfsvm-^ 

BNZftji-t&sU TX$m\°}3&Z:m^Xi>&^. mi 
0 (i . A^J ft-f - 1 N cr>iL-h±tf 0 Rl/iLibTtf *) (.zfo t 

x . ^^mmtz^vv^<om^B n sraj^-r ^.^nm 

TX$iJffll[HlS&2 2 0cO««;Sr^-ria-C'$>-5.„ E XORy 

- h 2 2 i A^ft-f- 1 n . rxs. mmx^rn^- 1 

NSrW^ra^taffiLJtft^A^jSfLS. EXOR 
y-N2 2 1(i, Xtim^-l Ncoir.lb±.W')RV : £.-t~>T 
*>" 0 tcijte bT . MffilUSS 2 2 2 fcr ± .|»aMB#^7)-^'tt"H 

igh"o^-f s.y^m^-T^tati-t^. 94 s v/ft-f-T 

(±, N^-^r>'^HVIOSb7>'v ; X^223coy— h« 
fig^EPiP^ix^i:^, >fyA'-^2 2 4CJ:0RSS$ 
iXitf^CN^-v^^/UMOS H5y^2 2 5<?>y— 
MtastcqiJW^n*. ^-f 5y^"fi#T^"High"l:ft§ 
l/2V cc ^[ilSS2 2 7 ^^^fth\/2 
Vcc&iS^BNb LX&j]£tL&. Ate. 94^>9m 
^•T^'"Low"(3fc S i: # , >- K^^ft-t BNtL 



[0020] o) mmcmmm3 
mi at. iMiftWcommnmm 1 mt 2 iz§m i_ iz c 
Mos-r ws'-^iHjgsi ooRimm-y— h2oo^ffl 

©Jffll[HlSS^2 5 0&lXjHSHJS&gP2 5 2 t*>£>fSfi£;*;h. 

m%®8&&2 5 2(2. *g&<0?8iriH]S&2 5 2 a~2 
5 2 h*>^«l£$irl,„ SSC0SS2 5 2 a~2 5 2 h 
(2. $U8P®&&2 5 O^OHaMretzJ: y«-*$fc£(;:iSl 

mztiz. Mm®&2 5oftmzi±. mnisimzttLx 
ft6*i-cv*&. rxmmw>2 5 1 tc(2. m« 

lS.y r 2tc:tjV^TiK B ^L^^rxSfJffilIIIS&l 0 3. 1 
04, 2 0 2X«22 2 0^IStt^ixT*JO> «a@g§2 
5 2 a, 2 5 2b, 2 5 2 f iffiffctZ, MO S h 7 

x^^CMOS-fyA'-^tSLT J^cv \* - y 9 J — Y 

mx'h^>—ocr>mMmmzMLx. >m r?Mmm&i 
«niss 25o±K>$,j}%i\h mmm^cDiLhi.w y izw 

W S»:ilISSl*|tfO«^^-r-l. . /^7X$iJffilgB2 5 
1 (2. SiJffllft#^35:*>_h^ 0 5 >"/frt>m%m$? t ft 

*V -y 9 y - YntiL £ h =7 >■ i/Z. 9 CO V — X i tz (2 K U 

4>-i l znvxm^fat%&'mmzmkz j £&. zttizx 

T(2. A-f TX#JfflI|HlS&i: LX'U TXfflM®m 2 0 2 
Srfflwr. "High"<7)$iJfflIft-f-*>-ai^i$ix-CV^|,^ra4>. 
s<-v9 S—V m^Z hz\bb LT tUv^ ±IE<9 
y N -. y ^ y _ KmiiiOSiJtafii. «»IUSSgP 2 5 2 co-^W-co 

fstfm < xmmmjicomutfwmt *t>%\ ^m»®mz 

EBJgLT^Td d b X'®B&-£tecom'SmJJC?>tmu$:&'nz 
[002 1] ( 4 ) SIJ6^®4 

ii3«, BPRconmcnrnm Axhh ^ jn»t§ ( 1 1- - y 

hJP^HISS) 3 0 0<30lHlS§llTS>l>. *0§53 0 0(2. 
1 by t^-^x i.yi. ^tTf{a(CSM§iX-?»^jD 

J?2s*>^«r_L(f{I-5t-c i -lcoXtllzMLX. 1 b*-y 

(2. 8 OO^Jnacgs 3 0 2~3 0 9Tifj££ft.S> D 7 7 
y — S08 b*-y hJ}UM.iS}8&3 1 0 

b'-y h^ilD^3 0 2frhWc±M*--y h<?0:£J|]Jt#§3 

0 9it, «r_h(f ft^- c i tmixmrn l x z 0 ~ 7 a* 

5l5£-r-l>„ C«8h'7 hjD*HlS&3 1 0iD»jfft£££» 

1 3o^jn»:s3 0 0 com&mx'Tfi-rmni 1 m^co^m 
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g»3 5orfts. 121 5(2. ±iey -yT-^+y-a 

C08 t*-y hjD»IUSS3 1 O^O/^XAaj^jSr 2ffl^o-y 

£K)fflWZti&. fPz<y)tiJ*(2. ^o-y^ffi-f-C 

LK2CJ: nmfflZtlh. 016(2. dcoy yT";^^ 

y-aco8b--y hjn»iH]ss3 1 o^mm^WM^^t 
a. s±(f fi^-c^M^gg 3 5 0 cfesfiiy-'- h 3 0 

1 St/-f 3 0 2 $:Mf|.MO Sh7 ^i^'X^ 

c7>"W 7xffl[V B Jm^r63 tc^t^ -ti: ^ c: b (=i 0 . 

comitmwLWL*±}f&zbtfx'*h. *Jt. a-^ rxt 

(4V B cr>fgm* 9 y-r -c ^;^n'X«0 h 7 >->-'x ^ (CRI^ 

hi 7(2. s±(ffi^E^gs&3 5 oizh&mm 

y—b3 0 lt5£X/4 ys*— ^3 0 2Sr^-rSMOS 

/N'-f TX$iJfflI|HlK3 3 0O«j££^-riST'*&. *08S 
(2H 5 iztjk Lte'U T X$iJtSf HJfiS 1 0 4 i: tfiij£-e& 
0. A^lfi-^I NCO*^0(^1 9o-y 9m^CL.K 1 
S.l/aS0SS 3 3 2 (c J: 0 o -y fl-^- C L K 1 2r 
@f^«fS5t*(ta@$-ar^fi-^5: . AND ¥— h 3 3 1 1 
A^LT^-f 5>-^fl-§-TSr^-f-^. AND^-*-h3 
3 1(2. A^Jft-^I N*^*>±^'o^^-(t. BrSKHsJ 
^f(t"High"^^-f S^^fl-f-T^ttl^-r-S. AND^'- 
h3 3 1 2 K)liitsZtl2>94 5 ^^fl^-T(2. Nf+y 
^VHW OSh5 >-i/X ^334 <7>y— hmSKA* 

-0;<-9 3 3 5<,z£K>%.mZtlfzmz. N 
f-^>-^;HVIOS h7>-yx^3 3 6(73^— MSiCrA 
■ft^tLh. 9-i 5 ^^fI-f-T^'"Low"£7DB#. Nf--^>-^ 
/HMOS h^Vi^'X^ 3 3 6<y)X-f "/^-i} i ^>LX9' ; y 

>\ i mm i m^BNbLx&jizti.z>. &tz. 9J$> 

^fi^-T^"High"OB#. Nf+y^HWOSh7yyX 
?3 3 4<?>XW 7f^yLt 1/2V CC ^0«&3 3 
7#>£>ai7J£il.& 1/2 Vcc^'ft-f-BNi: LTttJ*$iX 

ztit,zj:K). mi 6 (fZ^k-tm-^ b n com&tf&jj $ 
[0022] {5)mMcomm5 

018(2. /RASff^-S.t//'CAS«#(CJ; y$ijffll$ 
iX&DRAM4 0 O^mSST'a-y 7^StIT'J)&. 

fc. ft-§-cotu(c#t-" /" (2. %.mm^x&&zb$:*k 

0S&4O 1(2. /RASfl^-coA^T^y^-f 5>-^T 

fi=T K l^X R A Sr 5 y ^- LT rtgPT H U-Xft-f-^ tti^-r 
!>. RAfn-^ 0 3(2. fI-§-4Efi£IU8&4 1 OA^m 

^>fiymA77f4o 1 2 yai^j$ix-i»iaF*>i^r 

±tz. CA5 7^-0884 08(2. /CASft-f-O^;? 



^ai^-ri.. cAf3-^4 0 9ii, m^£j&®8%4 

1 Oa^tiS^ixS^rr?— *-:T/MI-5t-C AD EcO 

TW HI8&4 04te. RAf3-^4 0 35VCA 
0 9 J: Ote^ix&TWSUffilfi-f-lcJ: OH 

-fe>-xr>rilIgS4 0 5{i. m^ft±iei3&4 1 0«fc 

ZmMLXftlrt £ . y-;?y\'X|5]g&4 0 6 12. ff-^ffe 
£0S84 1 OiOUi^^iaSx-^^'X'f^-yyPfi^- 

CSL«»>f $:xyTM::yXT:x:r[I]g&4 0 5J:0 
ti}*$iX7tx-^$:ttJ*^*-y 7T0SS4 0 7t,zlitf}-t 
h. BtfV'ty^rlalH^ 0 7(1 ft-§-?&£0&&4 1 Oi 
Offi^Sft-SfciJlft-f ^-^ft-^-OEiO^^^ 5 >y 

[0 0 2 3] HI 9te. DRAM4 0 0 \*]%$COm^-±f& 

0S&4 1 O^'^SftSft^W^MI^^fc^-r 

94 ^y?'^—hX'h^>> 'ffTVUZ. (I^tf. RAi: 

f£-r) 7-yf-0SS4 o i tnrvu*. (m*p. cAtie 

-T) 5-yf-EIK4 OScDtm-SH 5>-y(i. 7*hS5J; OA 
£ ft. h 9 u -y ? m-trX'h h / R A s m-f- 1 /C A s ft 

y{2. £ft£<y)^J:OA*£ft§?c?.y;/-fI^j: 0£ 
*$<i*jB@W»e^»fc:J: *)%mzti&. DRAM4 

ootii. i *i h 0mw®mm*§rm z £.m- h mm mss 
Loo. f^ajLi$o@B&iW£iKBj§t-6. > /ra sis 

^AVFtfOfcttV*. RA7 7fllllB4 0 l**frTF 

M\sm4 0 2cr>MmzW<^. RAf3-/4 0 3. TV 
-*HIi&4 04. *yX7y74 0 5, y— ^y<X0SS4 
06. ttJ^JA'7774 0 7j&**8attflsU mn-ftL?— 

<D&m 1 TRUILifc^ TXftJffi![5]8& 1 0 3RXS 1 0 
4. Xte. m&cOBM2X'mWLt:;U Txfflffl\sl3&2 

0 2&1/2 2 0£*iJJ3LTNy^:x*/WMOS V =3 is i? 
*9RX/P^-^>'^JUMOS h 7 > is*? cos* 4 7Xt 

<iv B ^^NVPx^6cm^rr6]fc^t:$-tf:i,<r t e «t o . d 

r am 4 o o coms&mtzmm-t & . 

[0 0 24] [22 012. DRAM 4 0 0 Hi5V»T. /R 
ASfI^24tf/CASfi-^C«0%vt. *fM»»9. 

I/. iMWl^fciJCtTaWM-ftMOSh^v^^W? 
-f TX«{4V B £ JiRfr ft £^-f ^-f S >9Z#m 

■? htz*b<D? -i 5 > y fi-^-T s- ±s$.-t s fl-f*£jS; m ffi 4 

1 OSr^-Tll-CS)-!.. /RASff^i. RA7-yf-[HlS& 
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40 1£A?j;**l&. ANDy-'- 1-4 1 4tC»i. 

a@mss4 i 3iz£')gmLtzs'RAsm^2ixf4 

-94 1 1 tZi OR^L^/RASfi^'A^?^. 
AND y — h4 1 4 li . RA7-yf-0SS4 0 1 S-IBtW 

-ft$-yr& ? ^ s ^y£$uffli-r & * -r s ^s-^T! 

/RASfl-SHi. 4 W<— *4 1 l#.tfii®0 
S&4 12, 4 3 5£tf-LTRA-rn— y4 0 3<7)-f*— 
y/MI-Sf-RADEi; LX&JjZtl?>. AND y — h 4 1 
5tC(i. RADEAft-f-. SKRADEAft-^-?: 
4 is*-* 4 3 6T'S:teL^MffilIISS4 3 7 i OS 
ffiL^n-f-^'A^^ix. RAf3 — ¥ 4 0 3 $:IBKrrS 

mo s h 5 v : J**<7>iM rx«{2v B Srwa^rrsitc^-ft; 

■th. RADEft-f-ti. jl@0SS4 1 6, 4 3 8t«tO 
SS$ix^:^-fe>'Xr>'7"4 0 5c7M ^— 7';l^t# S 
ONt LTaiT]^^. AND7--f4 19Cll SO 
NAft-f". SXf. KSONAft-f-Sr-^ Ws*— ^4 1 7f 
^teUMlcaSlHlS84 1 8£J: OaffiLTtfi^A*^ 

it. *y^ry74 o 5$-|gi!rr&Mos h^isis*? 

<r>J<.A T*W&Vi*)WtffakzmtZ*d:Z>94 S^^S: 
%mth 94 5 >-^"«-§-T 3 $rai^-f-S . J: 0 A* 
£iX&/C ASfflJ, CA5-y^-HISS4 0 8£A?j£ 
ix-i.. iJt. ANDy-h4 2 1Wi, jg@0S84 2O 
T'g@L/S/C A Sft-f". 25.1/. -f V^^— ^ 4 2 2T'R 
teL^/C ASm-§-* s A*$ixS. ANDy— h4 12 
(i. CA5 •y"7 u lHlS§4 0 8 JUIlt" SMOS h 7 is is* 
?<7>'U 7Xtev B $rJil^r(^t^t:$-tiri>^-f 5 >¥ 

ASifti. >f wc— ^4 2 2ldiOMteSfL. ®S[H 
S&4 2 3tCi OaffiSftfcftC. CAf3-y4 09(7) 
-f ^— 7*yl^f-CADE t LTiS73$iX-2> . fl^SON 
Sl^CADEIl ^-ix-riXAND7-*-h4 2 4tCA*§ 
ftl>. AND Y — h4 24C5Jli71(i. MffilHS&4 2 5 , 
439fci 0S®^iX5tf*fc. t 1 — ^^N'XflISS4 0 Scr> 
-i A— y/Uft-f-C S L i; LXttJlZtlZ. AND 
y— h4 2 8fcli. fl-Sf-CSLA. iSfl-§-CSL 
ASr-^ WN'-^4 2 6tcJ:0S:teL. a@0SS4 2 7T' 

3BSL.Jt«-«W*A*$iX*. ANDy — h 4 2 8ti. x 
— ^^'XiHlgS4 0 6$-fg»r^'i)MOS h^^> ; X^<35>''N 

T*mGLv t zm3imzT$tfcizit&?4 ^>9-kmm 

-t&f-i 5 ^ym-^TgSrttlTJ-r-g.. ANDy — h 4 3 
1 til a®08&4 2 9tC<kO«®£^fI-^CSL. 

y-|-gPJ:0A^)$fLS*JfflIft-f-/OE^-f Ws'-^ 
4 3 Oi.zX 'O^ML-fziE^-iPXfS^tl^. AND y — h 
ti. ai^^-y^r 4 0 7S:-<^— y;Hc-rsfi#OESr 

ai?3-r^. *3t. ANDy— h 4 3 4 tCW. fl-§-OE. 
St/. Kft-f-OESr-f ^/N*-^4 3 2tcJ;0^:tet. 9 
SIUS&4 3 3(;J; OilffiL/>:«-^3& s A?3$ixS. AND 
y— h4 3 4ll ai73y<-y7r4 0 7 £|g»r?-&MO S 



94 3= -yfkWm* h94 a V^«#T 6 5rai^-rs. 
D^-b4 14. 415. 419. 421. 4 2 8RXS 

4 3 4*)asaswi. aa, Egs^^^r^ww 

>f T^pmmUl 0 4(1 ^^^ft-^-T!— T 6 *^H 
igh"fc:£>£i:#kr. »S:Mt5MOSh7yy^ 

^<50i/2v cc wNMrxB{av B ^iij^-r& o dix^ 
X'£&. fi^fe£@&&4 1 smtt-94((^<>r r 

fM^BK^ffiilrrsMos h?ys;x#^ rxta 

swsrrtifcijefl:* it&mfszmfev>mmt f zm& a t x\ 
®mhft*mm^&wz&^%\z-9m^ 

ffiJUB* fcffl* Sit £ o 

[0025] ( 6 ) mfficr>mm6 

02 1(1 DRAM4 0 0#H;L£-fe>^r^®&4 
0 5e0««Sr^^aT*S. -fe VXT VT0S&4 0 5 
12:. •byx7y7h7y^^Mi-M4i') ; 5:l)CM 

OStf)A?^S7»J ^y^ya y^°[l]{?&. -b>-X 

^--v y*;nwos b^v^x^M l , M2cov— 

p^^*;hvios h7Vy'x^M3 , M4^y-xiffi 
H W20H5>f^»4 5lfc:«ilfe:««$ixTv^4. 

Nft*MOS Y7>i/X9Ml<OV\s4 >^S5. P 

^^Mosb7yyx^M2^ME at;, p 

^•A-^yHVIOS h9>'> ? >^^M4^y— httSSti. b'-y 
MI4 5 2CSICSl?tlS, Nf^^MOSh7 

^*x:?M2coKW ylffi, pft^Mosb7y 

i/'x^M4 0h'V>fytl, Nft^MOSh7yy 

x^m ico^— b®Bi. mf. Pft*;PMosh7> 

IS^— 4 5 3(C#9tCtt«3*VCVV&. Nf^^MO 

5 h^VS^:?M5C9KW >-mffit±^ 1 <7) H 9 >f ^Jtft 

450 fcg*8$ix. y-xti(i/7 v k»4 5 4 izm 

KM ^ttffit ill 2 co H 9 71K4 5 1 KSSKStu V 

-x«at4«asi«4 5 6fc:«f«$^ y-bwm&ws2 
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^s-r&agm±. A' 7 ^/-HifS4 5 8(:M$ii 

T*39. Pf^y*;l/MOS h7>yX^M3, M4<0 
yN^y^y-K^r^lg-r^^Fti. ;^y?y-KfI-5|iS§l4 
5 9(cS^$ixTV^o Nf^y*/HHOSh?y^ 
^ M 5 (?DA' 7 y » H J ^ItS gfii, J*v? S—Y 
ft-^84 6 OteJ&RSiVC^S. P^^V^HVIOS h 
7 y y^ ^ M 6 ^a' 7 ; y - H J» 5Sf II 

[00 26] 02 2*2;. -b yxr VTESS4 0 5<0©JfflI 

#88 Loo. *yl4^^i^fflL*<0EIffittffSr»H»r 

jVfr^^WMtfWifr&Zti&mz&^X . b'*y h£g4 

5 2. 4 5 3&C8m&m^BL&tf/BL. ^lSt/S 

2<^K^>f 7m£4 5 0. 4 5 l^gsn^y-xfi-^/s 
o pat/s onam3 7-( xmij (i/2 vccmfi) fcr:r 

mfi^v MS4 5 2fca*as$*u bv mr4 5 20m 

0^'BL= l/2Vcc-AV^-(L"r&o AV(iy^'J 
-b;!^ b> MH4 5 2 0>**ifc-C*i 4«ffil6T»6 
(AV= 1/2 Vcc • Cs/(Cb4-Cs)h N^>*JU 
-fe TV^ 0 ggffijfi-^T"$) & ft-f - S O N 0>tL*>±jfi K> b 

mmz^ j^ v9 y—vmm&A 5 skrstfxs h^v^x 

^Ml. M2^ 7 ^y- Kfli^SBNSr^^^Hmia 
88) • «Idt\ rtv9J— K^ftSBNte. Nf^y^ 
<. l$y— xmte^P-^v^/Pi:. N + V-XFl/ 

hzw&th. &fz. Pf^y^y^ry ^°lEUfi-^- 

T^Sfl-f-ZSOPcO^TA^i:!"!^. rtv9J— 
Hfi-^4 5 9^gSft^> b7yyX^M3, M4^\' 7 
^ y— H*fi[/S B P Sr^*ti*^Bf^*<a^i:ir 
•^TtfS (0+O^Epa*#BI) 0 <! <1T\ t*v9J— 

K«a/sBPii Pf^y^h7yy^^M3, m 

<7) i 3 fcfflflf-r* u^CiOb 5 V^X^ M 1 — M4 
(KWMfifch ifimttztb . *8Ja' »rXb f C^t i 3 
(C. b**y MR 4 5 2. 4 5 3fc:SKix£ B L&tf/B L<*> 
BffiHOiiflg^Jna^rSo ^Ci^ BL^S2N. 

/BLfc/S2><^«ffla£3&«J:0ffiSfc:JR»*" 
So ^OtOi-feyxi^Cj; 0 B Lt/B LOlfil^ 

**U b'-yhlS4 5 2. 4 5 3^tttky-XfifJ| 

4 5 0. 4 5 1 comfflM^/h^ <^h, h 9 >-J^9 

Ml-M4^A 7 ^y"h'tfiSBNM/SBP^7n 



■ » 

tiB Lm&^Low"^. /B L*J"High"{ffltC^-fl:tT 
a' 7 ^ y - Kf figi^r It t b 7 ^ ^ ^ M 1 

x^M 2 hU 3<3/\*-y ? y- Ktt{2$g*JP£ L3r^;traH- 
tHc^U V—rmZi&tox.hZtWX'Zh. 3\zm 

N. /SWP£JiI;frf6j{;:;'W TXU V-^fi(?)/5 
V H«{i5LS.t^V cc «{a/vco^-f|:5rJP^-f & <! i: (c J: 0 b 
yx»f££ioitr.g>. d«r-C, A' 7 ;y-FffiswN 

{4ct , 9tffi<, fS^y-KmftfcKh^y^X^MS?) 
R-t+y^J: N + V— X KM >-fgcDPN 

izwcfcth. zcoim*;>-*mmzz. 9 by histt^ 

^^HcHj^owr**^ A' 7 ^y-Hf{lSWN, sw 
P *7n<Olgfi[^-r. Sris. ILKoA-y :?y— Hfi#/ 
SBP, SBN, /SWP, SWNJrai^-r-l)^^ 7X 
WWEIBfctt, 04St® 5 fciSr*v<-f TX$JfflI|I]S& 1 
0 3S.IX1 0 4fcHt1«j£<7)BS&££UB-r.g.„ X*»9S 

}©SIH£IW«LTfr3. lilt. 8WW*«i:ofc:, 4rVX 

fE&tia&t & Z t WX* ^•fe«7>7 , 4 0 5i 

Sdfc^tli, b^XT^y^ 0 5Sr^-r?> 

h?>yX?M 1 -M4<7)aM Txm<4V B cO$WI?H#f 
^r-fe^XlgKlft-^/SOPi: SON*<ai^)$iX^iC-r 

^•cO^^OffiT-^^m^O g M 9 lz J; £ -tr y X3£jg<D 

x^c7)/N-.y y y- Y-mm&myimx'S-jL *«ira*isj&r 

& CI t i 0 . M«*^^iiJn^S<SRR^Wi.oo-(r v 
^mft*Wm-hZk.tfX'%h. iflrtJ. ICTtt. "Lo 

[0027] OTK. '<<y ? y — YtWZL&JVUXmzgz 

/sbp. s b n Sr , jjEfctfa-t >-*mifc<om%mfrt? 

i^t^^ttzm^^Z-O^X^Wcth. I2 3C, ^-te 
^XWf^Hfrj&^yN' y 9 y— HmfiSr^-fk^-yrTfcV^Jt^ 
•&K*J»t&«^*»*iaR'C5SL» ^-y ? y- H«fflS- 
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?t«D8&*iiJLl£f£fc:iiVvc. y-X«fS4 5 0. 4 5 

10«&#1/2V CC T*£>9, b-yFi84 5 2omtt# 
1/2V CC -AV, b y h||4 5 3<7>mft** 1/2 V cc 

s> - t > x Kf£ii^f?<7)^i»T-^-r$jra t tj i. vc. 

h 7 y i^'X ^ M 1 CO/n* y y J — B N ZWifittZ 

fJ: 1 ), A' 7 ?>'-KSfi[ll -fe>-xtt#tr)^f&i:PI 
[0028] S24IJ:. S O I m<7)W&Mt 

m<r>msN\ys\,zftth s o i mcowfc&t y-^tsi 
izffitt&yj *-vm%Li bs z^-?MX'$>& . tctx. 

&i.aA^^T1i:Vbs=0. 6 VT- 1 // Acomg[*>* 

y-xmcK^'iiJrr^. ^rffijist ^ 

tt&tjtct^NVw^ v-'jn y±izm^h.tzMO S h 7 

Sr^-T h7>yX?Ml — M 4 fcj&fc&HSfrfalBE 
2rEpJirrSi:. V— xmSS* i liJD-ri>^i6y-X«^ 
«EES!;m7>'ti^ L , 3» t-fe >x«j^<7)^*^T-r h Z 

*^EI2 5cr>£ a fc— ?iJ^M^.. Clix^^a^i d 

7 y- HgRMHE^)*— ^ a— b t-«fc K> &k^mft 

ftVJ&mmmmz&\mc?>*>*T>7*nfct& v 

5^^'X^ ( 12 2 5 T-IJ: . M1—M4) (CEPJP^ttWl^r 

rs]«s5* s y-xft^-is. ir^mai • Gnmizmixh. % 

zx\ -feyxr>y°4 0 5T'(i. fEttHJSSififilfc . >»<-y 

9 y — Hft-9-184 6 o con&fiK y KietPN^ 

?7>-:?°[H]i®500£ it Ja L , 9 =y yynfi&comi&ts 

^"^VKIgGndBS:. t^^rh 9 ^i/'X^M 5«0 
^7 y HISGndA fcSOfflHftSlfclftftT y-XttgilC0tiJD 
^ *<-TZ bX\ 9 y — VfflWlz J: ^> jD^mS: i 

[0029] ( 7 ) §IS£ct)^®7 
H2 6(i, DRAM4 0 0<7)b*'y h|^--f 37^ X0S&4 
7 0S-ifit'J)S. by hl£-f rj 57 -fX®SS4 7 0 
Ji. b V^mthZ iOVcct^y h'mfittcS^ L?t b 
•y MSJ4 5 2 kt'7 hiA'- 4 5 3c7)fl;{4Sr. Vb 1 = 
l/2V cc lcM-r^HISST'&S. ^KIlfS4 7 012. 
3oONf^y^;HOSb7yi ; X^47 1, 4 7 
2. 473 i 9ftJ££iXl>. ^*X/o30c7)N^^>-^ 
MOSh5>y'X^47 1, 4 7 2. 4 7 3<0t'-M 
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2. 4 7 3c7)v\M TX«{2V B S:^'7>'Hm{4*^ 1/ 

2 vccme ^_h(f .r *uc i o 0 6 ^ l tc mm y— 
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2 V c c fcrKffi^- § i i: T\ .3 9 XiSffcfc 1 6 n s M< 
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[0030] ( 8 ) mmcomms 
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^vuj >m.m£%%> z t & . ^w^^s^-fb 
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mgS^^-fb&^ft ^Zb tfftfrh . Lfc^^t. rKf-f 
WJ±$:m3?ftlzTlf& Z b iz X 9 Y— hm&ifiO VX'cr> 
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[0032] 

O S h 5 y zsAfcoy— h-^<7)A;ftfi-^0;£*>±# os. 

v±.*>Ttf 9 9 * s y y tcjc lyr , a^me©J®^?(c 

[0033] *^BJc7)^2cO^«^«lllS&T'<J:. MO 

MWiQ¥izm\it&m®.*j*)i'Z.mz^{ki*: it&zb 

X\ ®&&fc<ormm%Lcr>tm\i$:&>hm(,z9!l z_&Zbtf 
X'^h. 

[0034] *wmf53<n¥mtmmm&x'\t, mn 

xtfcofl-^SrEPintyC L#v^Sr<£<-r^c:i:t\ HISS 

^f-^zm^hm^^w^mz^t^^:^ zbx\ @ 
&^e>mm%ic?>mi}u£&'mizwt_ hzb ttx-% 

[0035] *m^!&4n^ttmmffix'i$. mm. 
m&zmjzm^msmtfm^-* mm lx^ &mm<p . 

MO S h 7 > y ^0SM«{ifJtSP^^^ NVUX^c75ff 
-f-$rETliPLTLi=V^SriK<-rSii:T\ HSSRlf^coift 

[0036] *^Bgo^50^f**«|l]SSTii:. #rt 

xwmrt&miz^ pimmmzffiz.&Mos h?y^^ 

&<s.< -rs z b x\ ®mmi l \pcr>&Mitzm& z b vx-* 
h. mfawmtm^^zmvrfhmMLZ'vi'Z.iik 

icSEfcS** i t lHlfi8^{*:c7)M»«SiEc7)tiiD&S/J> 
mizWz.&ZbtfX'%h. 

[0037] &&ty<vm 6 cv^mmms&x' 

g£20Nf-Yy*/PMOS h^^-i/XfRXSmiRTSm 

2<7)Pf+y^;HMO S h^v>-'x^c7)L^ v>ffi£<K< 

■thzbx-^ -feyy.ttf^tuWo-fe>-xag$rJna-rsc: 
t^*t'#4. 4fc, •teyxryy°£ifEMnr-!>JfS3<5W^ 

yyx^<^L#v>fa$rlST$-ti:5c:i:-C\ -fey^iftf^cT) 
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[0038] *^0j^m7<7)^«^aiHisi'r'*^-bv 
xt^t-hto, ±fESg6o^#m«0S&{c»tRm& 
fflw^izmi&&nML*mmkt&z t x\ mo s h 

5 9 <n l v m& Tif-t r & £ 1 4 < b ^xiW 

[0039] *^Bj<^m8to^f*s«wiHiss-e{i, ±ie 

[0040] *ftW(om9cr>!mmm®8&x'i±. ±is 
m 1 ^^8o^^f*^wiusstciiis mo s h 5 

SOI S«_Bc?gj£-r £ £ t r , 0SSco*«JK 
[0041] S&lC, *Wn<7>$& 1 0O^f*cm«IIISS 

t-ts. ±tami7 , j^8c7)^#fi)smmiHis8tcii^-i>Mo 

ih^y^iL. ^-h'^mffi^ovifi^is^ 

•y^T-ss^s .it ztuzXL %m¥m 
mm (ass & m v ^ ess * £ ^ & ii&mwwH* 

[01] >*>)V9 y!J3 >±<,ZBJ& L*: M O S h 7 
X?(Vffif&$:jjk~tmX'fc&. 

[02] CMO S'! yA- ;P0K£5jrr@-C **• 

[03] c m o s -f v a— ^ ®8&<7)%-mmm^<7)mm 
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[05] A-f T ^^HISSOI1]SS0-C-S> -5. . 

[06] leay- h oawt *>ic*-Erc& •§> . 
[07] mmy- h ^umm-^co^m^-r^ 4 a 

^^r—YX'hh. 

[08 ] iM TXfflW®m<r>mf&&7f;-tmX'$>&. 

[09] «g**y- h co&ftmm^mm&^-t? 4 a 
[010] t *®m&$&<Dffif&z m-tmx'h h . 

[011] CMOS-f WN'-^HS&SLt^iliy-hS' 
IV^LS I WlUfSrn '/■7*7F^mx°fo2>. 
[012] WEII&fcfctt&fWIIWS^OS^fc^'tra 

[013] mm^{ 1 1* -y vtmrnm <n®$&mx'h 



[014] yju* -v 0 -m.<r>8 1* y h timm$&$: 
m-tmx'h s . 

[015] V -y r;P^f -V U — M<0 8 b* y h iD»tH]g&^ 

Zm^-mx'hh. 

[016] 0 -y 7*7P^f A- U — S^8 1* -y h irag[[lIK<7) 

©ifflim^^^^-r0T'S) s . 
[0i7] m±im*mmM&<,z$> h mmy- h &v 

-i yJ<.— 9 5rlffl»MOS h =7 TZM 

Tjk-tmx'h h . 

[018] /RASm^&lf/CASmmzX *)fflW 
2tX& D R AMcOHS&yn -y 9 &irirffflX'$> & . 
[019] DRAM|*|gPc0fi-9^llISST-^i$iX^ 

[02 0] DRAM(CiJV>T, /RASft-f-StZ/C 

[02 1] DRAMiWitS-byXTyroMiS 
•T0T-& 5 . 

[022] •«: yxr yycommm^-Rx/ta^m^m 
mmx-$> h . 

[02 3] ttSH-fe^iWm^feAy^y-HmffiSr 

m L?zw&cDm^wim$:9mx'^mx'$>z> . 

[02 4] V-^«ffilBkO«EEVbsfe:*«-4 
y-'j3 >-»K4: V — ^«flHaK8Stfi.* ^ ^t- KJW^rSj 

m»*5r^-r0-cfc^. 

[025] ■fz>XT>y'<7)h^>> ; ^^<-y 9 J— 

vm&o&mm^z 9 5 yrts ^ 5 ^rie]B0-c'S> 

[02 6] DRAM<?Db*-y hig-f 3 7-fX*HIJS$:^-r 

[027] by vm4-=t7 4xm$? ! <7>m$.\'4TVh 
&5f?rmx'$>&. 

[02 8] b'-y h$&-i 39^X0»fc*J»t*fS#iftJP 

[029] SO iStJifcMU^MOS b7>^ 

[030] SO I^JbtC^L^MOS 
^ (,Z& V>T df-r -f ^iS^«{3[ £ fWIW-r ^ t-ffl V h \s 
4T^YX*1bh« 

[031] (a) (i. h^^^'X^^gB^-^^h^ 
✓-^x^ffc'l.^lcfcft^A-A' BfMSr^L. 

(b)ti. b-b' mmzm-rmx-bz. 

[032] ( a) ti, h^y^X9t<^^-ith ; y 
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